Myocardial dysfunction in early state of endotoxemia role of heme-oxygenase-1.
The triggers and cellular mechanisms of cardiac dysfunction have not been clearly established during the early period following challenge with lipopolysaccharides (LPS) (<1 h post-LPS). The aim of the study was to evaluate the myocardial depression during early stage of endotoxemia, the relationship between oxidative stress production and cardiac dysfunction in a rat model of endotoxic shock, and its inhibition by heme-oxygenase-1 (HO-1) overexpression. LPS-induced myocardial deformation was assessed by tissue Doppler imaging and invasive hemodynamic measurements in rats 2 h after LPS challenge. Myocardial samples were processed for the measurements of tumor necrosis factor alpha (TNFalpha), nitric oxidase synthase II (NOSII), HO-1 gene expression, reactive oxygen species (ROS) production, and reduced glutathione/oxidized glutathione (GSH/GSSH) ratio. Myocardial systolic and diastolic deformation was evident as determined by tissue Doppler imaging but left ventricular conventional echocardiographic parameters did not show significant alterations. Myocardial deformation was significantly associated with reactive oxygen species and TNFalpha overproduction. Pretreatment with hemin to induce HO-1 resulted in decreased oxidative stress and TNFalpha production, and prevented LPS-induced alterations in myocardium. These preliminary results suggest myocardial alteration at a very early stage after LPS challenge associated with oxidative stress response. Manipulation of the HO-1 pathway may represent a future therapeutic strategy to counteract oxidative stress of endotoxemia and perhaps may limit future myocardial deformation.